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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a polishing apparatus that can 
precisely detect the polishing end 
point in a wafer that is being polished 
and machined. 

SOLUTION: This polishing apparatus 
1 has a wafer holder 12 that sucks and 
retains a wafer W on an upper surface, 
a head member 22 that is positioned at 
the upper portion of the wafer holder 
and has a polishing pad 21 on a lower 
surface, and an optical measurement 
section 30 that measures the surface 
state of the wafer W. The wafer W is 
retained by the wafer holder 12 for 
rotating and driving, and is flatly 
polished and machined by the CMP 
operation of slurry at a portion to the 
polishing pad 21 that is crimped to the 
surface to be polished of the wafer for 
relative movement. Probe light from 
the optical measurement section 30 is 
irradiated to the rotary center (specific 
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irradiated to the rotary center (specific 
position) of the wafer W, and variation 
in the intensity of reflection signal 
light during polishing and machining 
is measured. In this configuration, a 
measurement position is constantly the 
same even if the wafer W is rotated, 
thus precisely judging a polishing end 
point in the wafer. 
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[0050] mm%&3 o T-te, Rit*«ajs3 i -c- 

*l*8£<&» ( r,, 6> 0 ) ^RSt^m-tO^rSX^aiL 

xmm^&mn^m^it^m^th. zcr>t%-& 

r- Rtf¥#3gfl:-f 6®«<3«3HSHS (05 
tcfc I ^TK9t^# R„ R B iz^itth VffSm ) lz *t L 

[ o o 5 1 ] a*; . j y^comtam^t^-m^mmfH 

^x^W<7)i{igri±(ci>v^T^=OcOftg{4 

ycoKtttmx'h h . tot. 

(r,. 0 t ) <0£3t^fi^O*£]Ki)ffl-fdfcT\ <?x 

^wo^i r , ±<7)mco&wztm tx mmfc&w 
<nmm<nmt*mm.-?z>^ti?x$h. 

[0052] 3te¥fflS853 OH. £«0J: 9 lc LX'fttM 

mm^mmmm^^mmcommmt mmiz lx 
c m p 2 1 j; inf . mj£<7)*m±£.{m?h &mo 
Lxvm,zmw&&kw , fc?& z. t tfx-% s . 

[00 53] ifc, CMP^g2Tii3fe^li|^3 0T' 
T. gflg^-yK2 0^MI!)lEilWI-<7)®a:=t^{ia$r 

j*-/ v 2 1 x-mbti&zttftcK. Rttimmtf^mz 

JBtlf 4>o#^l^x^\i4*f4i CM 

[0054] Kta. a±mmttzmmmx'n. ^/\w 

Wl/NW^^fiWJlVf-i/S V7 7 7 h 

xVNW^gaafi 1 s-#^r«gT**<iif «t < s ^ x>»n* 

;Wl 2<3|Ii^g<&aa>£I^Wfc^xA<oA£ftH 

[0055] >>iAW<oy •y^&at-jgons 
^Sr^r-rs^xA*;^! 2^±ffi{aa^sea. 

±£ft£&ai$aiSB4 0T' ; &-^--r^ j; 0 cfltjfc-r *l 

(f . xVN*;ur 1 2<0lU$Ki;: i 0 5 7-#3fcig4 1 o 



*>» zff)%.fttm*§r&hvtftixm^&zbx'±.ft<r)m 
mmtmmi,z®f$.?z,zttfx'£z>. ttz. nm&mm 

xya-y^xmiii-thi,cr>Thr>X{>^\ 
I 0 0 5 6 ] mz , *«fl<0» 3 HJSJBSUC&I, CMP 

3t±. ^i/vf-^HO. Sf£^-yK2 0. %&fflfc 

m. 2 Hzn LX . *fi?»SlB 3 0 fcgffi^ -•/ K 2 0 (dR 

0 fttt & i t x y wco¥&umzftw>Bjmt,zmi . 
z^w&s&tizh&ftjmmnmmtmzmfe txm 

[0057] -T=5ri5*) „ CMPgf3 T'iiTfe^ffl^SK 3 
0^'SISgpW2 6Sr^UT9f®^-y H 2 OtKOWt^. 
^TfeO, Sf®^-yH2 0Offillf«!){C(¥r)T'>xAW 

<Ti^Wiwzwmm (mm) timzm&ztLx^h. 

^x-+r - y h m x ysW(554"L> ( ¥fl r = 0 ) t 
(r=r E ) t<7)H5:ffifI»iH-i.«t^t^SiiS. 

91®^ ■/ h 2 oofflwsflifcii'v.-y >'<onMij2a^ttai 

[0058] 3fe¥MS» 3 0(i. a»fil[»»aj»*>t A 

*$*ii>ffii!ii2a«!aj«^*^. ^xMwtM-tsjiis 

ftJilSI54 0A»f,A*$<lSy-/f-O^ajft^5-S^i:L 
h^x<n?4ffi&&itfy4ffl$!ft<r>rt9-v<$is. 

Ji. UeZO<9«!aifi^rk^t*^, M^tf (r 0 , 
0 ) * ( r , , <9 t ) OJ: 3fc1*e**l, E«jKStilJ«3 

lx-tiniizti&Bmmmm^frh. zcoxoiztxn 
jzztimfcQMvKmmttmiiii'ZkX'. »> x 

[0059] CMPga3T'ii. jmi£33 0«<Bfe 

2(7»Kj$e£"v;, HSSW2 20ffi«j^i) 
Z>ZtX\ &m¥&±.lzh&ffl-QM ( ^ 

->m.) *#%Lx&uti&sw.*m%t&zbifi?* 
t. zcoi a fcitffi$*i*i*£ffiaii*¥ate»3 ow 

immx-mmommftZMfetz zttfTzz. 
[0060] Vx'w&mtfiZitxmmiHLZ'iTomK 
&m®mmx-ii. mmmmmmwrn-cMh^i. 

SWtOx/Neo^g^lJQfiatcMaL/il^tfl^f^ 
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[0061] cMP^s3tii. mKciwmmzhi 
«wK)?<?)jf <bo » tx-mfctz c t * { t-# * . 

X . ?MaE£ttO)PJf cotf 4>o£ LfcflWRrBf 

->iAj4iti.;tms. ^wcio, cmp?- 

k*<T'£3>. 

t o o 6 2 ] *fffl<m4.m$mm&z&z>cwp 
mmz^xmA^mLxmmti. iwcmp^i 

4(i. ML/;S3|lllflOCMPgt3i:rj:0, 

h. %t$. -)iAf-//HO. mm^-v K2 0. 3KSP 
•ffl«SB3 0<OrtS»J^J:lf?x^«Sffi««a}S4 0 

[ 0 0 6 3 ] C M P$IS4 X'li%3m%& 3 0 
Lfci tJStttlfllC «t "3 *? x a w<o¥g2rmfctta»» 
(#111)) "TffifcltsRSfVCtJ 1 ). 3mi5e«3 0<0»e 
H^xAWco*^ (fgr = 0) kWH$$ 

( r = r E ) tcoffiz amtmttTmmmmiz 

KRSilT^ft. JSilli^icJi^Iiteg|53 0^i!){4 

aj«*>wimiss* 3 o t a* s *vc ^ s . 
[0064] %&Mfc&3 oiifflmamittfrkM) 
ztiz,tktiiimfrt>. ">x/NW±(cfe«t^ffl^x^-y h 

Btt. JJEZOtf5ttaj<i^rt<9i:*»(?> (r, (?) tL 
H^ROaJi-itT. ">*v\]:<Offll«)fill^L 
[ 0 0 6 5 ] CM PSIB4 TUt. *¥ffl«»3 0#J*B 

*e«fcKj&*-* it z.v>kit>. ->ia*^ 
y 1 2 <D®im& t mm^. ■•/ k 2 0 oswast 
(we*fr)twcs*rs*i.*ifc*<, swaiUfca 

mm z ^ c: k . & twflgf* * . 

[00 6 6] £ Sat4LJtra»^Sr*-t&CMP 



SIS 4 K J: *Uf . ffl & JDI k Mff LT JRBK&fc: •> x a 
P SIS 3 k HtttO x A^ffl<0RW*€:IHBILTH'tfl 

mmmmzffitfLX'Z . ijfSftjrwsv^xASr^mi-s 

.Ik ^itlciO, CMPro«^ 

WKfSILTKA^-r-y t-?)CMP||fi£ii&-f £ 
<IkA { T'£6. 

[ 0 0 6 7 ] 4*5. W±03-Mfci5llT12. Sfl£*f#tf*lk 
LT^SWfc^xAfcfHjnU x^^fflicBfaiD 

ffi^MDrffiOi&E) T&oTiftn. 
[0068] CMPgSkLT, 'v* K»H2 2 
OitfS*^ ia*(^ 2 2 OSS J: 0 *>>h£ < , *7 x /\ 

-)tw<, t fdm 9 tin itt x o zwfcnwmmmz 

[0069] ittitozmmmx-it. *?>i>cmp 
ommrn -txiz^x. %&m%&3o&immM<7) 

zti&i>c?>xn%<. mrsmm^ttm (shallow 

Trench Isolation : ST I ) cOlfclSIBS-TjUtf £16 
^MC M P OSfgr n -fe t jBmBTttT* £ . 

[00 70] H6ii. IfigygCMPcogfgra-feXtiJ 

-f&WZft &%mm%® 5 0 OflD£ffl&?i% LTfc 0 . 
iit4TfcaWLfcCMPSSl~4<0*¥raiI3 0 

tcfttt . 4 fejue^wes 3 o (cja^TKig^s c k 

»C J: 0 . JggSMC M P OftSttdi £tt«(C?T 3 £ k #T' 
#6CMPKBtfl||«r4. 
[0071] 3im«e»tBS*ifc«^)CMP«B 

<r>±vm&ti i . ja±»«uJtcMP^ 

l~4kPI«k=5rS7t«>SaittBBSr««L, KIT. 

[0072] mm%M5 Oli. 1 . %m*t>ftt 

52. 53. 54, %,M5 l^MtH^htiTa-^ 

XT 'J 7^55, t'-A*r 'J -y ^ Tiff 031$ flfcRW 
ft^t$r^<ai^c7)W>XiiJ:^S5-6 1. 6 2. 
63. 65, X'J-yh64. 0WtS : P66. RWft^* 
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<^Jg^2:fi?aS-ri> , J-T-b>-t6 7t>J:l>' l J^7-fe 
yif 6 7 A» «b«»ajft-f * »tt «f)Hti fUg&Hg 

[ 0 0 7 3 ] %W. 5 1 ioa&ftjfXfc 
/07 , O-7'^(iWyX5 2T3 l J>-h?iX. UVX5 

T7iAiB:FrSxf7 MI (fltttf <*200jumH8t 

[0 0 74] VxJWfrb(OK$tii^%V>o*>. 1LWM 
5E(Oi5«fc) Jil/yX54^SaiLTt'-i,xr i J -/^ 

X'imy-fiMzZtl. 5 5-6 2, l/yx'6 3 5r^-LT 
.X'J-y h64£j!9, UyX65TSlX3W-h§fl 
fcftB*rtfrP6 6 CASff . @t«&? 6 6 TliiS^tC 
ajtfcSKfft-CEIilfStl., V -7-ty? 6 7 izAft-? 
h. 

[0 0 7 5] $T. t'U Z'W-ytfBf&Ztifltx 

h^tti-s. mtifx^v Mi, ^9-ycoh'-/^- m 
mmmmm) d, ^^At>j:yiiitir<jdRn (n=o, 

1.2,-) tzjUtX . »3ST*S*iSig»ft*0;frfflfc:« 

[0076] 

[Si ] dsin(9 = n A 

[0077] %&m%& 5 o rnvtmiiEMMX 

ERStftfcfl&&ASfftTVyX6 3CA9t 

•y h 6 4«]ER«*!We^ VX6 3*)Jg&£fi«fc:KK 
SixTfc 0 . iERSt*ia*KOR««liwm 'J y h 6 4 
tiDj£3fc$it£>. «I<0!t*> s E#bfc«:[2]ifaS^6 6£ 
Sttf i i t tfT'^ "f . 0*f*8?6 6 tClilES***)* 

[0078] znxoizLxv-T-tyy-enzxffrt 
mmmtm& $ ft. >nm ^ussa 6 8 c a* $ *i 
msmtfmmztch. 

[0079] mnwmw.6 aaxjizti&wg&fgft 

mmm^mmnx^h^z^x^hb. z. 
omfsmmx-m zui &&&)&ynwtmmzi& t 
tiftmmm-h. zmizmz>ftxm.mcr>%& 



7 A7l SJiWWIHfeflMMlii: £Jt©lT 7 < r < 

[0080] j^oT, ^WiotLT^^ilS^xA 

0 JilWMWoTfflflrt- *i>t>W*»c m P(c 
OUTt. ®T&LtzX?lVCMPtmi&zmk-tZ>Zt 
ifiX'th. 

[ o o 8 1 ] ace *wftzm*mfr=r>u wmt 
mjmmiz^xwm-h . an&m&rM * 

mzmfh*Tvrs2o\--~s20 4<r)*tii>hmwi 
mxmZMIRl. \,*-fiit>*>X7--y-rtzmtt. 
[0082] ZZX\ Xf77S 201li'?x^<0iI 
£IHfc3-fc*iMfclgT*&. x-f-/rs2 0 2J±cv 

VDIST*S. ^-r-yrS2 0 3(i«7x^tme$rll 

0 4 Httx'xfc-f £f7*>iitf 4 Jt^fe&WCHT' 

[0083] CVDIS(S20 2)t.L<««aaB«I 
S(S2 0 3)<7)f^T-. Xxv7'S2 06tii^. CMP 

7' S 2 0 7 (cjttrt* . fir 3 ^t<iXf 77S20 5C 
Jttf. Xx yrS2 0 5{iCMPX^TJ f )l>. CMPI 
e-Cti*«HHfc:J:6WaaiB (CMPgl) (ciO. V 

[0084] CMPIg(S2 0 5)tL<(iSE-fhX^ 
(S2 0 l)^T'^f--y7-S2 0 7(Cjttr„ x-r-yXS 
2 0 7li7 * Ml V^57 A iMX'fah. ZWXnX'ii 

(OmmffihtlZ. y7'S2 0 8{4« 

i: ^ro W j/'x h Sr IS 0 ^ < x -y f- y/IgT'J).?. . 
[0085] mz, XtvTS 2 0 9X'>£g%£XW)t 
%7 ltifr£m L . LT ^^rWUf Xf v r S 2 
OOtclO, ^Xx-yre^OiiL-C^xAilcllIK 
^ - y**JB«$^S . Xf-/rS2 09 X-klMtm 
lLtztnmtdx&3LyYt%h. 

[0086] *miz x &a?mto.T><4 mmrnx- 

*i . CMP l ^T*«Wfc*»s&»4 9fe^S€r fflv ^ 
TV^Ttft, CMPIg(OX;l—r-y h*«(6]±-fS. ; 
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[0087] 

im<n%}%) Ja±BWLfcJ:3fc:. 8fS 

m%m®m.*nhz.ttfx-% . ewe* 9. cmpt- 
[Hi ] *HB»T)igisiM«n(cA«i9fa^K^-rR 

gfltl£0-C;f>6. 

[02 ] *f^S293t»ffi(=ft&BfaS«^^riK 
g*M0T'J>6. 

[04 ] *^com4»5S^(c^l»BT®gl5r^tffi 
[01] 



V80 




®f?tj£0T'*>&. 

[05] >^/UCMPro-t:XtCfc^rgf@jDIB$(Cg! 

h. 

im**-?&$mx'hh. 

[07] *^cfSI,^^3trD-tx5r^f 70- 

[08 ] ^*^)8fS^15:Srr«SflU«0T-*«». 
[09 ] »«7)Bfa^g<0ffiSC0fltfi!c<«S:^-riagfi}fi£E 

1,2,3,4 cmp^m mmgw.) 

1 o ^xv\f— 

12 Q*j\7M,y (ttmjfa&ftm 

2 0 Bf®^-vK 

2 1 WC-yK (MMttr) 

3 0 Tfe^ilSSR 

3 1 (8§9!nf) 

33 satmsm 

4 0 ft«ttffiftffl8 

5 0 *£illSga5 

5 1 ftil (SMS) 

6 7 y^r-ty-y (3tesajgp) 

[02] 



V80 




— I », 
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[07] 



szoo 




S207 



S209 



f 
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102 




130 
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